A 36-year-old man presented to hospital with gross haematuria and evidence of severe, refractory thrombotic thrombocytopenic purpura. Initial treatment with highvolume plasma exchange therapy and early administration of rituximab failed to achieve a sustained clinical response. His clinical course was complicated by left hemianopsia and despite an urgent splenectomy he developed a large right-sided stroke with malignant cerebral oedema that required an emergent decompressive craniotomy. He also had numerous infectious complications as a consequence of an aggressive immunosuppressive strategy. While the patient did not respond to cyclophosphamide, cyclosporine, N-acetylcysteine, and one course of bortezomib, he eventually responded to a second course of bortezomib. One year later, the patient remains in remission and maintains excellent cognitive function. However, he has not completely recovered from his stroke and continues to participate in rehabilitation for his residual physical deficits.
SUMMARY
A 36-year-old man presented to hospital with gross haematuria and evidence of severe, refractory thrombotic thrombocytopenic purpura. Initial treatment with highvolume plasma exchange therapy and early administration of rituximab failed to achieve a sustained clinical response. His clinical course was complicated by left hemianopsia and despite an urgent splenectomy he developed a large right-sided stroke with malignant cerebral oedema that required an emergent decompressive craniotomy. He also had numerous infectious complications as a consequence of an aggressive immunosuppressive strategy. While the patient did not respond to cyclophosphamide, cyclosporine, N-acetylcysteine, and one course of bortezomib, he eventually responded to a second course of bortezomib. One year later, the patient remains in remission and maintains excellent cognitive function. However, he has not completely recovered from his stroke and continues to participate in rehabilitation for his residual physical deficits.
BACKGROUND
Refractory thrombotic thrombocytopenic purpura (TTP) is defined for a patient whose ADAMTS13 at presentation is less than 10%, with no or transient response to plasma exchange for less or up to 30 days of therapy; platelet count remains below 100×10 9 /L; lactate dehydrogenase (LDH) level is above 1.5 times the upper limit of normal, red cell fragments present in the peripheral blood; and the presence of either worsening neurological or renal function without an identifiable cause. Refractory TTP can associate with severe, rapidly evolving complications. Clinicians are often challenged to balance the timing of and need for aggressive immunosuppressive therapy with the risk of lifethreatening infections. Here, we present a case of severe, rapidly evolving refractory TTP, and discuss an early and aggressive approach with immunosuppressive therapy.
CASE PRESENTATION
A 36-year-old man presented with a 1-day history of gross haematuria without other systemic symptoms. He had a medical history of psoriasis and a previous history of TTP, in 2012, attributed to ustekinumab. 1 His only medication was acitretin.
INVESTIGATIONS
This patient's initial platelet count was 20×10 9 /L (normal 150-400×10 9 /L), LDH level was 520 U/L (normal less than or equal to 225 U/L), ADAMTS13 activity was less than 1% (normal 41-130%), and inhibitor level (to ADAMTS13) was 49 U/mL (figure 1A). Red blood cell fragmentation was present on peripheral blood smear.
TREATMENT
This patient was promptly started on daily highvolume plasma exchange and methylprednisolone followed by two weekly injections of rituximab (375 mg/m 2 ) on day 5 and 12 ( figure 1C ). 2 However, his TMA remained active despite no detectable circulating B cells and a trial of oral cyclosporine (300 mg/day). 3 He developed a hemianopsia and left hand weakness on day 12 (figure 1B). Following a failure to detect a response to rituximab and cyclosporine, we started a course of bortezomib on day 16, which consisted of four doses (1.3 mg/ m 2 per dose) given intravenously over 2 weeks (day 16, 19, 23 and 26). 4 Unfortunately, his neurological symptoms persisted, and he underwent a laparoscopic emergent splenectomy on day 17. 3 Following his splenectomy, he developed a right posterior and middle cerebral artery territory infarct with malignant cerebral oedema that required an emergent decompressive craniotomy on day 19. We did not observe a clinical response despite twice daily plasma exchanges more than 75% of the time, a trial of intravenous N-acetylcysteine, 5 two doses of intravenous cyclophosphamide 6 and one additional dose of rituximab.
We elected to administer a second cycle of bortezomib on day 58, and a clinical response was finally observed on day 80. During this time, the patient was concurrently treated for a fungal and polymicrobial intra-abdominal abscess, empyema and line sepsis (figure 1B).
OUTCOME AND FOLLOW-UP
One year following the patient's clinical response to a second cycle of bortezomib, he remains in remission. He has excellent cognitive function. Unfortunately, he has not completely recovered from his stroke and suffers from difficulties with balance and walking endurance. He continues to participate in stroke rehabilitation.
DISCUSSION
The case described above highlights the severity of 'typical' refractory TTP (defined as an ADAMTS13 activity level of <10% and ADAMTS13 inhibitor greater or equal to 50%). 7 This young patient progressed rapidly in spite of twice daily large volume plasma exchanges with daily high-dose methylprednisolone therapy and weekly rituximab infusions.
He eventually remitted his rapidly deteriorating neurological course after emergent splenectomy and decompressive craniotomy. We suspect that his sustained clinical response observed on day 80 was due to the second cycle of bortezomib. Interestingly, pathological examination of his spleen revealed a large number of B cells despite no circulating B cells at the time.
Early, aggressive immunosuppressive therapy offered to this patient was thought to have ensured his survival. However, this patient also showed that serious infections must be monitored closely in hospital. In a recently published prospective case series in Canada, 3 of 40 patients treated for refractory or relapsing TTP died, with two of three deaths occurring in the those with 'typical' refractory TTP. 7 These patients died in the presence of septicaemia (fungaemia), active TTP or complications of TTP. These situations are not uncommon, and the clinician is challenged with how to treat severe, active refractory shows the timeline of complications from thrombotic thrombocytopenic purpura and aggressive immunosuppression. (C) shows the timeline of total daily volume (L) of plasma exchange therapy, indicated by the grey-shaded area. The frequency of plasma exchange therapy can be determined by the following: 8L or less, daily; 10L to 16L, twice daily; more than 16L, three times daily. The graph in (C) also shows all treatments the patient received for the thrombotic thrombocytopenic purpura and its neurological complications. Except for methylprednisolone, the graph includes the specific day for each therapy or intervention. LDH, lactate dehydrogenase; NAC, N-acetylcysteine; ND, not detectable; MCA, middle cerebral artery; PCA, posterior cerebral artery; VRE, vancomycin-resistant Enterococcus.
TTP with immunosuppression when patients do not respond to intense plasma exchange therapy. Concurrent treatment of both the infections and refractory TTP is often required.
Our approach to treatment is to promptly administer rituximab after confirmation of severe, 'typical' refractory TTP. If there is no clinical response to rituximab and there is no evidence of circulating CD20-positive B cells on flow cytometry, we suggest starting a course of bortezomib over N-acetylcysteine or cyclophosphamide. An emergent splenectomy remains an option for severe cases of TTP with rapidly deteriorating neurological symptoms. However, it must be noted that our recommendations are based on published clinical cases and anecdotal evidence as there is a lack of higher quality therapeutic evidence.
Learning points
Patients with 'typical' refractory thrombotic thrombocytopenic purpura (TTP) have severe, active disease. ▸ Aggressive high-volume plasma exchange therapy and prompt administration of additional immunosuppressive therapy (with or without splenectomy) for rapid evolution of neurological signs may help minimise morbidity and mortality. ▸ Given our prior experience with fatal cases of rapidly evolving refractory TTP, we suggest adopting an aggressive, immunosuppressive treatment approach to achieve a meaningful clinical response. ▸ However, one must maintain a high index of suspicion for infections and aggressively investigate, control and rapidly treat when identified. 
